Introduction {#Sec1}
============

Recently, a vector equilibrium problem has received lots of attention because it unifies several classes of problems, for instance, vector variational inequality problems, vector optimization problems, vector saddle point problems and vector complementarity problems, for details, see \[[@CR2]\] and the references therein. Moreover, many authors further investigated several general types of it, for instance, see \[[@CR3]--[@CR8]\].
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                \begin{document}$T_{i}$\end{document}$, (SSGVQEP) reduces to several classical systems of (quasi-)equilibrium problems and systems of variational inequalities, which are studied in the literatures (see \[[@CR9]--[@CR13]\] and the references therein). Furthermore, by suitable conditions and suitable choices of *i*, (SSGVQEP) contains vector equilibrium problems as special cases. A solution of (SSGVQEP) is an ideal solution. It is better than other solutions such as weak efficient solutions, efficient solutions and proper efficient solutions (see \[[@CR2], [@CR14]--[@CR16]\] and the references therein). Therefore, it is meaningful to study the existence result for the solution set of (SSGVQEP).

The classical concept of Hadamard well-posedness requires not only the existence and uniqueness of the optimal solution but also the continuous dependence of the optimal solution on the problem data. Recently, the classical concept together with its generalized types has been studied in other more complicated situations such as scalar optimization problems, vector optimization problems, nonlinear optimal control problems, and so on, see \[[@CR4], [@CR17]--[@CR29]\] and the references therein. However, as far as we know, there are few results about Hadamard well-posedness of (SSGVQEP). Therefore, it is necessary to study Hadamard well-posedness of (SSGVQEP).

In this paper, by using demicontinuity and natural quasi-convexity, we obtain an existence theorem of solutions for (SSGVQEP). Moreover, we introduce the definition of Hadamard well-posedness for (SSGVQEP) and discuss sufficient conditions for Hadamard well-posedness of (SSGVQEP). The rest of the paper goes as follows. In Section [2](#Sec2){ref-type="sec"}, we recall some necessary notations and definitions. In Section [3](#Sec3){ref-type="sec"}, we obtain the existence theorem of solutions for (SSGVQEP). In Section [4](#Sec6){ref-type="sec"}, we investigate Hadamard well-posedness of (SSGVQEP).

Preliminaries and notations {#Sec2}
===========================

Let us recall some notations and definitions of vector-valued mappings and set-valued mappings together with their properties.
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Definition 1 {#FPar1}
------------

\[[@CR30]\]
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It is clear that every properly quasi-convex or convex mapping is naturally quasi-convex, but a naturally quasi-convex mapping may not be convex or properly quasi-convex.

Results and discussion {#Sec3}
======================

In this section, we will consider the existence results of (SSGVQEP) and give an example to show that our existence theorem extends the corresponding result in \[[@CR1]\]. Moreover, we will introduce Hadamard-type well-posedness for (SSGVQEP) and establish sufficient conditions of Hadamard-type well-posedness for (SSGVQEP).

Existence of solutions for (SSGVQEP) {#Sec4}
------------------------------------

In this subsection, we will consider the existence results of (SSGVQEP) and give example to show that our existence theorem extends the corresponding result in \[[@CR1]\].
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The following well-known Kakutani-Fan-Glicksberg theorem is our main tool.

### Lemma 2 {#FPar5}

\[[@CR32]\]
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### Remark 1 {#FPar9}

The following example is given to show that Theorem [1](#FPar7){ref-type="sec"} improves \[[@CR1]\], Theorem 3.1.

### Example 1 {#FPar10}
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Hadamard well-posedness of (SSGVQEP) {#Sec5}
------------------------------------

In this subsection, we will introduce Hadamard-type well-posedness for (SSGVQEP) and establish sufficient conditions of Hadamard-type well-posedness for (SSGVQEP). Broadly speaking, we say that a problem is Hadamard well-posed if it is possible to obtain 'small' changes in the solutions in correspondence to 'small' changes in the data. More precisely, let us recall the notions of Hadamard well-posedness and generalized Hadamard well-posedness.
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Now we establish the sufficient condition of Hadamard-type well-posedness for (SSGVQEP).

### Theorem 2 {#FPar15}
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### Proof {#FPar16}

By Lemma [4](#FPar13){ref-type="sec"} and Theorem 2.1 of \[[@CR35]\], the conclusion naturally holds. □

### Remark 2 {#FPar17}

It is easy to verify that if (SSGVQEP) has a unique solution, then the fact that (SSGVQEP) is generalized Hadamard well-posed implies that (SSGVQEP) is Hadamard well-posed.

Conclusions {#Sec6}
===========

Under some weaker conditions, we have established an existence result for the solution set of a system of simultaneous generalized vector quasi-equilibrium problems, and it improved the relevant Theorem 3.1 in the work of Ansari et al. \[[@CR1]\]. We have defined a new concept of Hadamard-type well-posedness for (SSGVQEP) and established sufficient conditions for Hadamard well-posedness of (SSGVQEP).
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